We investigated the validity of self-reporting of genital symptoms amongst rural women attending primary health care clinics in rural KwaZulu-Natal. Random samples of 226 women were interviewed to measure self-reporting (unprompted), prompted and pelvic examination findings of genital symptoms. Against the presence of any STI self-reporting (unprompted) of symptoms had a sensitivity of 46.1%, specificity of 64.7%, positive predictive value (PPV) of 80.0% and negative predictive value (NPV) of 28.0% compared to prompted symptoms which had a sensitivity of 78.5%, specificity of 52.9%, PPV of 80.4% and NPV of 50.0%. The agreement between self-reporting (unprompted) and prompted symptoms was 0.54 (Kappa statistic). Our results suggest that in rural areas, by prompting women with a simple set of questions, the identification and treatment of STIs in this population would be enhanced, leading to better reproductive health outcomes including reduction of risk of infection with HIV. 
Introduction
Sub-Saharan Africa bears the largest burden of sexually transmitted infections (STIs), with almost 35% of the 340 million curable STI cases occurring amongst women, children and youth 1 . STIs are important causes of gynaecological and pregnancy-related morbidity 2, 3 and their presence enhances the transmission of HIV 4, 5, 6 . Therefore the detection and correct management of STIs are critical for the prevention of STIs and HIV.
Data from several local studies have documented an alarmingly high burden of STIs amongst public health sector users in both urban and rural settings 7, 8, 9, 10, 11, 12, 13 . About 3 to 5% of women accessing public sector family planning (FP) and antenatal (AN) services have gonorrhoeae, chlamydial infection and syphilis 7, 10, 13, 14, 15 . Furthermore, trichomoniasis and bacterial vaginosis have been diagnosed in 15 to 50% of women 7, 10, 14 . Finally, 15 to 40% of pregnant women are also infected with HIV 13, 16 . These data indicate that young women accessing these facilities are at high risk of acquiring HIV infection, further exacerbated by asymptomatic and untreated sexually transmitted infections, which continue to act as reservoirs for transmission 8, 11 . The transmission of HIV-1 in sub-Saharan Africa is mainly through heterosexual intercourse with strong epidemiologic evidence that STIs significantly increase the risk of acquiring and transmitting HIV-1 infection contributing to the rapid expansion of the HIV-1 epidemic 4, 5, 7 . This suggests that for any major impact on the spread of HIV, the prevention and control of STIs is vital.
Since the establishment of democracy in South Africa, a comprehensive package of health services is available at no cost, at all public sector primary health care (PHC) clinics. Services that form part of this package include contraceptive services, antenatal care, voluntary counseling and testing (VCT) for HIV infection, interventions to reduce mother to child transmission of HIV, cervical cancer screening, childhood immunization and growth monitoring services, treatments for tuberculosis, monitoring and management of chronic illnesses, syndromic management of STIs and access to male condoms. Whilst these services should be integrated in most settings service delivery remains vertical and independent, for example HIV risk reduction assessments, STI screening or VCT are not routinely offered to women seeking primary health care 13 . The accurate detection of STIs is limited and as a consequence syndromic management to improve STI diagnosis and treatment in resourcepoor settings has been developed 18 . Most STI syndromic management protocols work well but rely on the recognition of symptoms by the infected person who consequently seeks medical treatment. The weakness of this approach is that many infected persons either have no symptoms, or have mild symptoms which are unnoticed or fail to recognize their symptoms 8, 11, 18 . True estimates of these asymptomatic infections vary considerably in different population groups. Women are also often dissuaded from seeking care to these clinics because of inconvenience, embarrassment and many do not perceive themselves at risk for STIs and HIV infection. Moreover, perceptions and understanding of genital tract signs and symptoms determine health care seeking practices, often resulting in a large proportion of STIs not being diagnosed and treated.
This study was undertaken to compare selfreporting (unprompted), prompted (direct questioning) and pelvic examination findings of genital symptoms with laboratory diagnosed sexually transmitted infections in clinic attendees in PHC settings.
Material and Methods
The study protocol was reviewed and approved by the Research Ethics Committee of the University of KwaZulu-Natal, Nelson R Mandela School of Medicine. All participants provided written informed consent to participate in the study. All inter views, informed consent, counseling sessions and administration of questionnaires were conducted in the local dialect.
All women attending public sector PHC clinics in a rural district of Kwa-Zulu-Natal midlands were informed of the study, including HIV testing in the context of pre-and post-test counseling, cervical cancer screening and provision of treatment for STIs. Those agreeing to provide written informed consent were included in the study.
Study procedures
A structured questionnaire was administered to 266 women to obtain socio-demographic information, reason for attending clinic, contraceptive history and past history of sexually transmitted infections. If women spontaneously reported on any genital symptoms (vaginal discharge, genital ulcers, lower abdominal pain, genital itching [pruritis], urinary symptoms) this was recorded as "self-reported" or unprompted. On direct questioning women were asked if they experienced each of these symptoms and these were reported as "prompted" genital symptoms. A comprehensive clinical and gynecological examination was performed which included palpation of the inguinal area for lymph nodes, speculum examination of the vagina, ectocervix and endocervix for the presence of any pathological discharge and genital ulcers. On a subset of women (n=69) vaginal secretions were collected for the diagnosis of bacterial vaginosis 19 , T. vaginalis 20 , N. gonorrhoeae and C. trachomatis (Becton Dickson Microbiology systems, USA). Peripheral blood was tested for HIV using Determine -HIV-1 ® test (Abbott Diagnostics) and antibody positive sera confirmed using the CAPILLUS HIV 1/HIV 2 (Trinity Biotech, USA) test. Antibodies to syphilis were detected using the Rapid Plasma Reagin test (RPR) (Brewer Diagnostic Kit, BBL Microbiology Systems, Maryland, USA) and a Treponema pallidum haemagglutination test (TPHA) (Fujirebio). Women diagnosed with a clinical discharge and or genital ulcers were treated on the same day using the Department of Health's STI syndromic management guidelines 21 and provided with condoms and contact cards for all sexual partners.
Statistical Analysis
The data were captured on EPI-INFO 6.03 (CDC Atlanta) and analysed using SPSS version 11.0 for windows. Sociodemographic, behavioural and clinical characteristics of participants were described using standard descriptive statistics. Prevalence for self-reported (unprompted), prompted genital symptoms, pelvic examination findings, bacterial vaginosis, trichomoniasis, chlamydial infection, gonorrhoeae, syphilis and HIV infection were determined. The effectiveness of self-reported (unprompted), prompted genital symptoms and pelvic examination findings were assessed in terms of sensitivity, specificity, positive and negative predictive values with any STI (trichomoniasis, chlamydial infection, gonorrhoeae, syphilis including bacterial vaginosis). We calculated the Cohen's Kappa statistic to assess the agreement between self-reported, prompted and pelvic examination findings.
Results
The demographic characteristics, past history, prevalence of STIs and HIV infection are shown in 
Current history of genital symptoms and pelvic examination findings
Genital tract symptoms were frequent among participants with 88 (38.9%) women self reporting (unprompted) vaginal discharge, lower abdominal pain, pruritis, urinary symptoms or genital ulcers (Table 2 ). When women were asked about specific symptoms (prompted), more 132 (58.4%) women reported having symptoms of having vaginal discharge, lower abdominal pain, urinary symptoms, pruritis and genital ulcers ( 
Validation of three methods to assess genital symptoms
In a subset of women (n=69), against the presence of STIs, self reporting (unprompted) of symptoms had a sensitivity of 46.1%, specificity of 64.7%, PPV of 80.0% and NPV of 28.0% compared with prompted symptoms, which had a sensitivity of 78.5%, specificity of 52.9%, PPV of 80.4% and NPV of 50.0%. Pelvic examination had a sensitivity of 84.6%, specificity of 12.0%, PPV of 74.5% and NPV of 20.0% (Table 3) . The estimated Cohen's Kappa statistic for selfreporting and prompted symptoms was 0.54, whilst for self reporting and pelvic examination findings, it was 0.076.
Discussion
Women utilizing PHC clinics in this community have an alarmingly high burden of HIV and other STIs. Detecting the presence of vaginal or cervical infections based on signs and symptoms remains a major challenge for the treatment of STIs. Timely diagnosis and treatment of STIs are therefore critical components in the prevention of the spread of STIs and HIV infection 18 . In South Africa efforts have been made to provide accessible health care through PHC clinics especially to women in rural communities. The provision of treatment for STIs and male condoms are freely available with extensive literature displayed on the walls providing information of STI signs and symptoms. Yet we found that less than a quarter of the women selfreported any genital signs and symptoms. Even if genital symptoms are present, women generally do not self report and therefore remain undiagnosed and untreated 8, 9 as confirmed by our data. On the other hand we found that on prompting for specific symptoms, about a third of the women reported having symptoms of vaginal discharge, lower abdominal pain, genital pruritis, urinary symptoms and or ulceration. However, on clinical examination more than 70% had clinical vaginal discharge. Most women consider the discharge to be part of their "normal" status, in particular, pregnant women consider the increased discharge to be normal for pregnancy, thus womens' perception of genital signs and symptoms remain low, often failing to seek medical advice 8, 9, 10 . Studies have shown that the use of vaginal discharge alone as a predictor of cervical infection is problematic 23 . However, in this study a combination of genital symptoms of either vaginal discharge, genital ulceration, lower abdominal pain, urinary symptoms or genital itching were used which confirms that if one or more of these symptoms were reported, there was agreement between self-reporting of genital symptoms and prompted symptoms. The increasing sensitivity, high specificity and relatively high positive predictive value with prompted symptoms were successful in treating clients with STIs, suggesting that, by administering a simple set of questions to women attending PHC clinic would enhance the identification and treatment of STIs in this population leading to better reproductive health outcomes including reduction of risk of infection with HIV. Whilst the sensitivity of genital symptoms on pelvic examination increased, the specificity decreased and as such do not recommend the use of pelvic examination especially in busy clinic settings, which over diagnosed the occurrence of STIs and could substantially increase the time and cost of treating STIs 18 . As part of a public health package women must be empowered with health education that can modify behaviour and hence enable them to recognize abnormal genital signs and symptoms and seek appropriate health care. We have subsequently provided simple information and education, encouraging patients to recognize and report on abnormal genital symptoms and to self report to health care providers for appropriate management. Furthermore, educational and training efforts should focus on health care providers in PHC settings to direct and extract key information on genital symptoms.
Syndromic management has been promoted as a practical and effective means to treat STIs, however, a major deficiency in its performance is that it has been developed as a diagnostic tool for symptomatic patients only 22 and fails to identify women who remain asymptomatic or fail to seek treatment 8, 11, 12 . Moreover, because of the vertical delivery of health care many women are likely to remain undiagnosed, as seen in this study. There is broad agreement that STI management should be integrated and be part of the comprehensive reproductive and PHC services. These programmes should be well profiled to encourage women to recognize signs and symptoms and to seek treatment. Notwithstanding diagnostic limitations, and those related to asymptomatic presentation of STIs, in the context of syndromic management of STIs (which is standard of care in many developing countries) there are immense opportunities to proactively identify and treat STIs in women with no or very little additional cost.
In our study there was a high prevalence of sexually transmitted infections which is similar to those seen in many parts of sub-Saharan African countries 1 , including rural South Africa 8, 9 . Overall prevalence of bacterial vaginosis of 71.0% is higher than the 53% reported for general women but lower than 85% amongst high risk women such as prostitutes and 70% amongst occasional sex traders 23 . Bacterial vaginosis has been well recognized to contribute to the development of ascending genital tract infections such as pelvic inflammatory disease 24 , endometritis and pregnancy related complications such as preterm labour, premature rupture of membranes, preterm deliver, chorioamniotis and post-partum endometritis 2, 3 . Increasing evidence suggests that disturbances in the vaginal flora as in bacterial vaginosis play an important role in HIV transmission 26 . Thus treating for bacterial vaginosis in this population would clearly have an important public health impact. Vaginal trichomoniasis was diagnosed in a third of the women and remains consistently high. South African studies have shown that the prevalence ranges from 25% among FP attendees to as high as 52% among AN attendees 10, 14 . Although trichomoniaisis has been linked to low birth weight, recent studies in developing countries have found it to be associated with HIV infection, suggesting that trichomoniasis may increase the susceptibility to HIV infection 27 . The prevalence of chlamydial infection (10%) was higher than gonorrhoeae (2.9%). Gonorrhoeae appears to be the dominant aetiological agent amongst symptomatic patients whilst in asymptomatic patients the role of chlamydial infection may be important in subacute and/or latent infections In conclusion our study has shown that available services are inadvertently dispensed vertically and through an integrated approach of actively enquiring about genital symptoms, raising awareness and health education, will women be able to recognize abnormal genital symptoms, modify behaviour, improve health seeking practice and present timeously to the clinics for treatment. According to this study, physical examination for symptoms of STIs did not have any additional value. The effectiveness of this approach requires training, logistics, ongoing supervision and motivation of staff that would ultimately experience the benefits of such programs for their users. 
